JEuropalsches Patentamt 
European Patent Office 



Office europ^en des brevets 

EUROPEAN PATENT APPLICATION 



IlllllillllllllWIIIIIIllllllllIlllllllllllllllll 

© Publication number: 0 610 826 A2 



© Application number: 94101718.8 
@ Date of filing: C 



© IntCI.*: F04D 29/04, F04D 13/06, 
F04D 29/62 



© Priority: 12.02.93 IT PD930025 


© Applicant: ASKOLL S.p.A. 




Via Industria 11, 


© Date of publication of application: 


Z.I. 


17.08.94 Bulletin 94/33 


I-36060 Povolaro Dueville (Province of 


© Designated Contracting States: 


Vicenza) (IT) 


@ Inventor: Marioni, Elio 


DE ES FR GB 




Via G. Rossi 




1-36031 Dueville, Vicenza (IT) 




© Representative: Modiano, Guido, Dr.-lng. et al 




Modiano & Associati S.r.l. 




Via Meravigli, 16 




1-20123 Milano (IT) 



© Improved centrifugal pump. 

© Improved centrifugal pump of the type compris- 
ing a supporting body (10) for a permanent-magnet 
synchronous motor with an impeller (49) coupled to 
its rotor (22), and for a volute (48) in which the 
impeller is accommodated. The body (10) and the 
volute (48) form a sealed housing which contains the 
rotor and the impeller in respective chambers, sepa- 
rating them from the stator part of the motor. The 
rotor (22) is rigidly coupled to a shaft (24) that 
rotates on sliding bearings (26,29) supported by 
elastic supports (27) which are locked in the cor- 
responding chamber; one of these supports forms a 
ring for providing hydraulic sealing between the two 
chambers of the container. 
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The present invention relates to an improved 
centrifugal pump. 

The pump can be used, particularly but not 
exclusively, as a pump for dishwashers, as a pump 
for other household appliances, as a circulating 
pump for heating systems, etc. 

Known pumps suitable for these uses are 
coupled to asynchronous electric motors and con- 
sequently entail some problems particularly due to 
the fact that the rotor parts are air-immersed. 

This leads to a certain noisiness and to the 
need to adequately lubricate the supports and the 
rotation bearings to avoid their early wear. 

Centrifugal pumps with an asynchronous per- 
manent-magnet motor, in which the rotor part is 
contained in a sealed housing separating it from 
the stator part and containing a lubricating liquid, 
are also known. 

However, these pumps have proved to be un- 
suitable for the particular use requiring rather large 
flow-rates and heads which they cannot achieve 
since the motor, by being able to start indifferently 
in one rotation direction or the other, entails the 
use of unsophisticated and low-efficiency hydrau- 

The aim of the present invention is to eliminate 
the drawbacks mentioned above in pumps with 
asynchronous motor. 

A consequent primary object of the present 
invention is to prevent the onset of noise, vibrations 
or early wear due to insufficient lubrication. 

Another important object is to prevent the start- 
up problems occurring in current pumps with air- 
immersed rotor due to the mutual sticking of the 
parts when not in use. 

With this aim in view, as well as these and 
other objects which will become apparent 
hereinafter, there is provided, according to the 
present invention, an improved centrifugal pump of 
the type comprising a supporting body for a per- 
manent-magnet synchronous motor with an impel- 
ler coupled to its rotor, and for a volute in which 
said impeller is accommodated, said body and said 
volute forming a sealed housing which contains the 
rotor and the impeller in respective chambers, sep- 
arating them from the stator part of said motor, 
said pump being characterized in that said rotor is 
rigidly coupled to a shaft that rotates on sliding 
bearings supported by elastic supports which are 
locked in the corresponding chamber, one of said 
supports defining a ring for providing hydraulic 
sealing between the two chambers of said housing. 

Further characteristics and advantages of the 
centrifugal pump according to the present invention 
will become apparent from the following detailed 
description of a preferred but not exclusive em- 
bodiment thereof, illustrated only by way of non- 
limitative example in the accompanying drawings, 



wherein: 

figures 1 and 2 are sectional views of the centri- 
fugal pump according to the present invention, 
taken along mutually perpendicular planes pass- 
5 ing through the axis of the motor; 

figure 3 is an exploded perspective view of the 
pump; 

figure 4 is a partially exploded sectional view of 
the pump. 

w With reference to the above figures, a centri- 
fugal pump comprises a supporting body 10 made 
of plastic material composed of a base 11, from 
which an element 12, shaped like an inverted cup 
and open at said base 1 1 , extends at right angles. 

is The element 12 is externally partially surround- 

ed by the poles formed by a pack of metal lamina- 
tions 13 which, together with windings 14, forms 
the stator part of the pump motor. 

The lamination pack 13 is fixed laterally by 

20 means of brackets 1 5 to the base 1 1 of the body 
10. 

Fixing occurs by means of self-tapping screws 
16 that pass in through holes of the brackets 15 
and engage tubular tabs 17 of the base 11. 
25 An electronic board 18, of the kind disclosed in 

EPA N. 93109284.5 filed June 9, 1993 by the same 
Applicant and suitable to achieve the unidirectional 
rotation of the rotor of a permanent-magnet syn- 
chronous motor, is furthermore located on the top 
30 of the cup-like element 12. 

A box-like housing 19 made of plastics covers 
the entire stator part of the motor and is fixed to 
the base 11 by means of self-tapping screws 20 
that pass in through holes of the housing and 
36 engage tubular tabs 21 of said base 1 1 . 

A permanent-magnet rotor 22 is located inside 
the element 12 and is thus separated from the 
stator part; said rotor is embedded in a jacket 23 
made of diamagnetic material, for example stain- 
40 less steel, which accordingly does not affect the 
operation of the motor. 

The rotor 22 is rigidly coupled to a shaft 24 
passing axially therethrough and a first end 24a 
whereof is located inside a tapered top portion 25 
45 of the element 12. 

Said end 24a is rotatable on a sliding bearing 
26 having a cylindrical bush and an annular flange 
on the side of the rotor 22; said bearing is sup- 
ported by an elastic support constituted by an 
so elastomer ring 27, for example of the O-ring type, 
which is interposed between said bearing and the 
wall of the tapered portion 25 in which a cor- 
responding seat is formed. 

A radial groove 28 is formed on said wall and 
55 connects the two internal parts of the tapered por- 
tion 25 which are divided by the ring 27. 

On the other side there is also a sliding bearing 
29 for the second end 24b of the shaft 24; said 
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bearing 29 is identical to the bearing 26, but the 
elastic support that now supports it is integrated in 
an elastomer cap 30 that closes the chamber 31 of 
the rotor 22. 

In particular, said cap 30 has an internal an- 
nular ridge 32 for supporting the bearing 29, an 
internal annular end lip 33 for forming a sliding seal 
on the shaft 24, and an annular outer ridge 34 for 
providing a seal on the inner wall of the cup-like 
element 12. 

Said cap 30 is supported by a lid 35 made of 
plastics which is shaped substantially complemen- 
tarily thereto and rests between the base 11 and 
the cup-like element 12 at the open end of the 
latter. 

The portion of the cap 30 that comprises the 
ridge 34 is located between an annular ridge 36 of 
the lid 35 and the internal wall of the element 12. 

It should also be noted that a washer 37, 
suitable to prevent wear of the bearing 29, is fixed 
to the end of the rotor 22 on the side of said cap 
30. 

An annular ridge 38 extends around the lid 35 
on said base 1 1 and forms externally a seat 40 for 
an elastomer ring 41, for example of the O-ring 
type, for forming a seal between said ridge 38 and 
a corresponding ridge 42 of a disk-like intermediate 
impeller-supporting element 43 which is also made 
of plastics. 

The element 43 is fixed to the base 11 by 
means of self-tapping screws 44 that pass in 
through holes thereof and engage tubular tabs 45 
of said base 11 located internally with respect to 
the ring 41 . 

The intermediate element 43 has an axial hole 
allowing the shaft 24 to protrude and has radial 
spokes 46 resting on the lid 35, locking it between 
said lid and its corresponding seat. 

A volute 48 is fixed by means of bayonet 
couplings 47 on the intermediate element 43 and 
contains an impeller 49. 

Said impeller is rigidly coupled to the end 24a 
of the shaft 24 and is inserted and locked in a 
tubular insert 50 which is accommodated in an 
adapted seat 51. 

A hydraulic sealing ring 52, for example of the 
O-ring type, is provided between the intermediate 
element 43 and the volute 48 and is appropriately 
located between corresponding edges thereof. 

First of all it should be noted that the perma- 
nent-magnet synchronous motor becomes unidirec- 
tional due to the presence of the electronic board. 

This has allowed to provide the volute 48 with 
an axial intake and a tangential delivery and an 
impeller 49 with curved vanes. 

As mentioned, the part of the pump that con- 
tains the rotor 22 in one chamber and the impeller 
49 in another chamber is fully separated and seal- 



ed from the rest. 

The rotor 22 is immersed in a liquid bath, and 
this considerably reduces noise and vibrations as 
well as wear of the sliding bearings. 
5 Lubrication is independent, and this avoids the 

mutual sticking of the parts during idle periods and 
consequent start-up problems. 

Finally, the presence of the intermediate ele- 
ment 43 allows to interchange the hydraulic part 
jo with respect to the electrical part. 

In practice it has been observed that the in- 
tended aim and objects of the present invention 
have been achieved. 

The invention thus conceived is susceptible to 
J5 numerous modifications and variations, all of which 
are within the scope of the inventive concept. 

All the details may furthermore be replaced 
with other technically equivalent elements. 

In practice, the materials employed, so long as 
20 they are compatible with the contingent use, as 
well as the dimensions, may be any according to 
the requirements. 

Where technical features mentioned in any 
claim are followed by reference signs, those refer- 
25 ence signs have been included for the sole pur- 
pose of increasing the intelligibility of the claims 
and accordingly such reference signs do not have 
any limiting effect on the scope of each element 
identified by way of example by such reference 
30 signs. 

Claims 

1. Improved centrifugal pump of the type com- 
35 prising a supporting body (10) for a perma- 
nent-magnet synchronous motor with an impel- 
ler (49) coupled to its rotor (22), and for a 
volute (48) in which said impeller (49) is ac- 
commodated, said body (10) and said volute 

40 (48) forming a sealed housing which contains 

the rotor and the impeller (49) in respective 
chambers, separating them from the stator part 
(13,14) of said motor, said pump being char- 
acterized in that said rotor (22) is rigidly coup- 

45 led to a shaft (24) that rotates on sliding bear- 

ings (26,29) supported by elastic supports 
(27,30) which are locked in the corresponding 
chamber (31), one of said supports forming a 
ring for providing hydraulic sealing between 

50 the two chambers of said housing. 

2. Centrifugal pump according to claim 1, char- 
acterized in that said permanent-magnet rotor 
is embedded in a jacket (23) made of diamag- 

55 netic material. 

3. Centrifugal pump according to one or more of 
the preceding claims, characterized in that the 
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stator part (13,14) of said motor comprises, in 
addition to a pack of laminations (1 3) that form 
the poles and electrical windings (14), an elec- 
tronic board (18) adapted to make said motor 
unidirectional at start-up. 

4. Centrifugal pump according to one or more of 
the preceding claims, characterized in that an 
intermediate element (43) is interposed be- 
tween said supporting body (10) and said vo- 
lute (48) and is adapted to allow the inter- 
changeability of the hydraulic part with respect 
to the electric part. 

5. Centrifugal pump according to one or more of 
the preceding claims, characterized in that said 
rotor (22) is immersed in a liquid bath. 

6. Centrifugal pump according to one or more of 
the preceding claims, characterized in that said 
supporting body (10) comprises a base (11) 
from which a cup-shaped element (12) extends 
at right angles, said cup-shaped element (12) 
having an opening located at said base (11), 
said cup-shaped element (12) being externally 
partially surrounded by the poles formed by 
said pack of laminations (13). 

7. Centrifugal pump according to one or more of 
the preceding claims, characterized in that said 
electronic board (18) is located on the outer 
top of said cup-shaped element (12). 

8. Centrifugal pump according to one or more of 
the preceding claims, characterized in that a 
first one (26) of said sliding bearings is located 
at a tapering top portion (25) of said cup- 
shaped element (12), said bearing (26) being 
supported by an elastic support constituted by 
an elastomer ring (27) that is interposed be- 
tween said bearing (26) and the wall of said 
tapering portion (25) in which a corresponding 
seat is formed, a radial groove (28) being 
formed on said wall and being adapted to 
connect the two inner parts of said tapering 
portion, which are divided by said elastomer 
ring (27). 

9. Centrifugal pump according to one or more of 
the preceding claims, characterized in that a 
second one (29) of said sliding bearings is 
supported by an elastic support which is in- 
tegrated in an elastomer cap (30) closing the 
chamber (31) of said rotor, said cap (30) hav- 
ing an internal annular ridge (32) for supporting 
said bearing (29), an internal end lip (33) for 
forming a sliding seal on said shaft (24), and 
an annular external ridge (34) for forming a 



seal on the inner wall of said cup-shaped ele- 
ment (12). 

10. Centrifugal pump according to claim 9, char- 
5 acterized in that said cap (30) is supported by 

a lid (35) which is substantially shaped com- 
plementarily thereto and rests between said 
base (11) of said supporting body (10) and 
said cup-shaped element (12) at the open end 
w thereof, the portion of said cap (12) that com- 
prises said outer sealing annular ridge (34) 
being arranged between an annular ridge (32) 
of said lid (35) and the inner wall of said cup- 
shaped element (12). 

75 

11. Centrifugal pump according to one or more of 
the preceding claims, characterized in that a 
washer (37) is fixed to the end of said rotor 
(22) on the side of said cap and is suitable to 

20 avoid wear of the corresponding sliding bear- 
ing (29). 

12. Centrifugal pump according to one or more of 
the preceding claims, characterized in that an 

25 annular ridge (38) is formed around said lid 

(35) on said base (11) of said supporting body 
(10) and forms externally a seat (40) with a 
ring (41) for forming a seal between said ridge 
(38) and a corresponding ridge (42) of said 

30 intermediate element (43). 

13. Centrifugal pump according to one or more of 
the preceding claims, characterized in that said 
intermediate element (43) is fixed to said base 

35 (11) of said supporting body (10) by means of 

screws (44) located internally with respect to 
said sealing ring (41). 

14. Centrifugal pump according to one or more of 
40 the preceding claims, characterized in that said 

intermediate element (43) has spokes (46) 
which are suitable to rest on said lid (35) of 
said cup-like element (12), locking it between 
said lid (35) and its corresponding seat. 

45 

15. Centrifugal pump according to one or more of 
the preceding claims, characterized in that said 
volute (48) is fixed on said intermediate ele- 
ment (43) by means of bayonet couplings (47), 

so a hydraulic sealing ring (52) being provided 

between said couplings. 

16. Centrifugal pump according to one or more of 
the preceding claims, characterized in that one 

55 end of said shaft (24) passes through said cap 

(30), said lid (35) and said intermediate ele- 
ment (43), ends in said volute (48) and is 
coupled to an impeller (49), the coupling being 
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obtained by inserting said end in a tubular 
insert (50) which is accommodated in an 
adapted seat of the impeller (51). 
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